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ABSTRACT
Psychosocial Concerns and Childhood Overweight in Pediatric Primary Care Clinics
Serving Rural Appalachia
by
Suzanne Allen
Objective: To examine the prevalence of psychosocial concerns presenting in 3 pediatric
primary care clinics serving rural Appalachia. The association between pediatric weight status
and psychosocial concerns was examined. Methods: Caregivers of children presenting in one
of 3 pediatric primary care facilities completed a demographic questionnaire and the Pediatric
Symptom Checklist. Results: Approximately 21.4% of children were identified as having a
clinically significant behavioral health concern. Among children with available weight status
data, ~53% of the children were identified as overweight. Children identified having significant
behavioral concerns were more likely to have a lower weight status than those with
nonsignificant behavioral concerns. Specifically, children with lower z-BMI tended to have
more attention problems. Conclusions: Psychosocial concerns and childhood overweight are
prevalent concerns in pediatric primary care serving rural residents. Further research is needed
to understand the complex relationship between weight status and psychosocial concerns to
development more effective prevention and intervention programs.
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CHAPTER 1
INTRODUCTION
There are numerous health disparities among rural residents living in the United States
(Gamm, Huchison, Dabney, & Dorsey, 2003; U.S. Health Resources and Services
Administration, 2005; Institute of Medicine, 2005). Children in rural areas are not immune from
these health disparities. Research has found rural children have poorer physical health including
an increased risk for low birth weight (Hulme & Blegen, 1999), higher blood lead levels
(Schaffer, Kincaid, Endres, & Weitzman, 1996), higher prevalence of asthma (Ernst & Cormier,
2000) and hypertension (Davis et al., 2005), poorer dental health (Ricketts, 1999; Vargas,
Monajemy, Khurna, & Tinaoff, 2003), and poorer nutrition (Crooks, 2000; Stroehla, Malcoe, &
Velie, 2005). Furthermore, rural children tend to engage in more unhealthful behaviors possibly
explaining some of the aforementioned physical health disparities. These include sedentary
lifestyle (Hortz, Stevens, Holden, & Petosa, 2009), drug abuse (Johnson et al., 2008; Substance
Abuse and Mental Health Services Administration [SAMHSA], 2005), unsafe sex (Lichtenstein,
2007; Zule et al., 2007), and violent behavior (Johnson et al.). Additionally, research suggests
that rural children may be at increased risk for behavioral health difficulties (Petti, Cornely, &
McIntyre, 1993). This is especially problematic given fewer mental health and medical resources
(DeVoe, Krois, & Stenger, 2009; Kelleher, Taylor, & Rickert, 1992) in rural populations.
Two relevant and emerging health concerns affecting rural children are psychosocial
dysfunction and childhood overweight (Tai-Seale & Chandler, 2003). Prevalence of psychosocial
concerns among rural children is understudied. Among national samples including rural, urban,
and suburban school-age children, studies have documented prevalence rates of behavioral
6

problems between 13% to 19% (Jellinek et al., 1999; McInerny, Szilagyi, Childs, Wasserman, &
Kelleher, 2000; Palermo et al., 2002; Wasserman et al., 1999). In a rural school sample of
children aged 9, 11, and 13 years, frequency of psychosocial dysfunction yielded rates of 20.3%
(Costello et al., 1996). In a rural primary care sample, Cooper, Valleley, Polaha, Begeny, and

Evans (2006) found ~24% of all pediatric primary care visits yielded a psychosocial concern
raised by the physician or parent. Thus, both of these rural samples surpass the range of
prevalence rates found in national samples. Other studies have found increased childhood
Attention Deficit Hyperactivity Disorder (ADHD) symptomatology associated with rural
residency (Chen, Gerhard, & Winterstein, 2009). Finally, rural children have shown to have
greater frequency of depression (Peden, Reed, & Rayens, 2005), suicides (Hirsch, 2006), and
aggressive behavior (Johnson et al., 2008). Based on this emerging data, rural children may be at
a heightened risk of psychosocial dysfunction than children residing in other geographical areas.
Rural geographical location has also been identified as a risk factor for childhood
overweight (Gamm et al., 2003; Jackson, Doescher, Jerant, & Hart, 2005; Joens-Matre, Welk, &
Calabro, 2008). Specifically, prevalence studies conducted in rural areas of Michigan (Gauthier,
Hickner, & Noel, 2000), North Carolina (McMurray, Harrell, Bangdiwala, & Deng, 1999), Iowa
(Gustafson-Larson & Terry, 1992), South Carolina (Felton et al., 1998), West Virginia (Neal,
2001), Kentucky (Crooks, 2000), and New Mexico (Davis & Lambert, 2000) have all
documented higher rates of pediatric overweight than that reported in national samples of
17%-18% (Ogden, Carroll, & Flegal, 2008). Furthermore, research suggests children
residing in rural areas are ~25% more likely to be overweight than their metropolitan
counterparts (Lutfiyaa, Lipsky,Wisdom-Behounek, & Inpanbutr-Martinkus, 2007).
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Rural residents‟ increased risk is compounded by barriers to accessing (e.g., travel
distance and limited providers; McCabe & Macnee, 2002; vanDis, 2002) and using
(Wagenfeld et al., 1994) healthcare services. Furthermore, research has posited disparities in
child psychosocial health attributable to poverty (Hacker et al., 2006) and parents with limited
education (Briggs-Gowan & Carter, 2008) – both strongly linked characteristics of rurality
(Ormond, Zuckerman, & Lhila, 2000; Rogers, 2005). Also, it has been shown that rural
residents perceive greater stigma in relation to health care (Harju, Wuench, Kuhl, & Cross,
2006), and this barrier may be amplified by the societal stigmatization of those with
psychological dysfunction (Baumann, 2007) and individuals who are overweight (Drury &
Lewis, 2002).
Clearly, the context of rural living presents unique challenges in treating children residing
in rural areas, primary care settings serve as the first level of contact and a link between these
individuals and the national health system. The rural primary care setting has been considered a
comprehensive health care resource for children and adolescents (Kelleher, Taylor, & Rickert,
1992), which is why primary care sites have been coined the “de facto” mental health system
(Reiger et al., 1993) and primary care providers (PCPs) are considered “the gatekeepers” of
healthcare in the United States (Butcher & Szekely, 1998).
Pediatric primary care, rather than specialty mental health care services, is the chief
delivery setting for child mental health care (Kelleher, McInerny, Gardner, Childs, &
Wasserman, 2000) and especially true in rural settings (Rost et al., 2000). Research identifies
psychosocial concerns and pediatric overweight as two common presenting problems in primary
care. Survey data shows pediatricians rank psychosocial concerns as the most common
presenting problem in their practice (Arndorfer, Allen, & Aljazireh, 1999). Supporting this
8

finding are others documenting approximately 50% of all pediatric visits and 50% of all parent
concerns during pediatric visits are associated with psychosocial problems (Wren et al., 2003).
The most common concerns include behavioral/conduct difficulties, ADHD, adjustment, and
emotional concerns (Guevara et al., 2007).
Pediatric overweight, which is associated with numerous other psychosocial concerns
(e.g., depression, teasing, low self-esteem) (Erermis et al., 2004; Neumark-Sztainer et al., 2002;
Strauss, 2000) and a myriad of physical concerns (e.g., diabetes, asthma, hypertension) (Dietz,
2004; Fagot-Campagna et al., 2000; Lobstein, Baur, & Uauy, 2004), is frequently encountered in
primary care settings (Estabrooks & Shetterly, 2007; O’Brien, Holubkov, & Reis, 2004). In fact,
pediatric overweight is a common presenting concern in primary care, and overweight children
have significantly more medical visits in this setting (Estabrooks & Shetterly; Hampl, Carroll,
Simon, & Sharma, 2007) than healthy weight children. Potentially due to these facts, primary
care sites have higher rates of children presenting with overweight than national samples
(Gauthier, Hickner, & Noel, 2000; Sutu, Crespo, Shine, Doshi, & Quattrin, 2006). Also, in an
integrated primary care setting, research has shown a positive correlation between a child’s
weight and use of mental health resources (Estabrooks & Shetterly). As may be expected,
pediatric overweight has also been identified as a common presenting concern in primary care
(Estabrooks & Shetterly, 2007).
Due to the high frequency of psychosocial concerns and pediatric overweight presenting
in primary care, these sites may be uniquely situated to address these concerns, especially among
rural residents who lack resources. Pediatric primary care already has many mechanisms in
place to address these concerns. Because prevention is one of the hallmarks of pediatric primary
care, anticipatory guidance delivered by PCPs may be used to promote healthier behaviors (i.e.,
9

nutritious food consumption and active lifestyle) (American Academy of Pediatrics, 2004). In
particular, well-child visits may be used to promote both physical and psychosocial health
behaviors (Green & Palfrey, 2002). For example, some pediatric primary care sites have adopted
a psychosocial screening protocol (Hacker et al., 2006) for early detection and intervention.
Also, because a vast majority of children are seen for a well-child check-up at specific
developmental stages, the recommended documentation of a child’s body mass index (BMI)
lends an opportunity to provide prevention/intervention strategies to at-risk children (Barlow et
al., 2008).
Unfortunately, the prevalence of psychosocial concerns (Kelleher et al., 2000) and
pediatric overweight (Wang & Lobstein, 2006) continues to rise. As a result, these problems are
prevalent in primary care. However, while this setting may be ideal to tackle psychosocial
concerns and pediatric overweight, each of these remains a difficult problem to address.
Knowing the patterns of these presenting problems and the comorbid nature may allow for more
efficient and effective treatment protocols. Because PCPs are often the first to hear about child
behavioral health problems (Wildman & Stancin, 2004) and often the only professional available
to treat children living in rural regions, PCPs are in a unique position to anticipate the cooccurrence of disorders. Thus, an understanding of factors associated with childhood overweight
may be especially important in rural areas where behavioral health care resources are more
limited (Hauenstein, 2008; Hendryx, 2008) and obesity rates are even higher (Lutfiyya et al.,
2007).
Because of potential treatment implications, it is necessary for researchers to assist
clinicians in determining the most prevalent presenting complaints and concerns among parents
and children residing in rural regions. Therefore, researching how physical morbidities (i.e.,
10

childhood overweight) interrelate with behavioral health and psychosocial dysfunction lends
support for the emergence of integrated primary care, holistic treatment protocols, and brief
interventions/prevention strategies. In the age of managed care, establishing efficient and
simultaneous treatment for comorbid conditions is advantageous to the preservation of resources
to both the patient and insurance provider. Because prevention is the leading mantra of health
maintenance organizations and the purview of pediatric primary care providers, increasing the
literature on the co-occurrence of two highly prevalent disorders in rural regions provides
knowledge to enhance the predictability of presenting concerns and direct
prevention and intervention strategies.
To date, no study has examined the relationship of psychosocial concerns and childhood
overweight among children presenting in primary care serving rural residents. Additionally, only
one study to date has examined prevalence of psychosocial concerns in a rural primary care
setting. In the current study, the authors aim to examine 1) the frequency of psychosocial
concerns in pediatric primary care settings serving rural Appalachia and 2) the relationship
between pediatric overweight and psychosocial health concerns in these settings. Consistent with
previous literature, we hypothesize prevalence rates are expected to be higher than national
norms. Also, given the number of related physical and behavioral concerns surrounding
pediatric overweight, we hypothesized that overweight children would present with more
psychosocial concerns. Specifically, based on previous literature (Zametkin, Zoon, Klein, &
Munson, 2004), overweight children were expected to have more internalizing psychosocial
concerns than their normal weight counterparts.
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CHAPTER 2
METHODS
Participants
Participants included parents presenting with children, ages 4-18, in one of three pediatric
primary care clinics for both well and sick visits. Specifically, exclusionary criteria included: 1)
child does not meet required age range (i.e., 4-18), 2) caregiver leaves more than four questions
unanswered on the psychosocial questionnaire, and 3) non-English speaking parents.
Pediatric Primary Care Clinics.
Data were collected in three pediatric primary care clinics serving children of rural
Appalachia, specifically Southwest Virginia and Northeast Tennessee. These sites are described
below, including Rural Urban Continuum (RUC) codes. RUC codes range from 1 to 9 with “1”
being the most metro and “9” being the most rural. Codes 1-3 designate a “metro” area, while
codes 4-9 designate a “nonmetro” area (ERS, 2003).
Site 1. Site 1 is in a city with a population of ~ 6,400 and a county population of ~33,000
with a RUCC designation of a “6” (i.e., “an urban population of 2,500 to 19,999, adjacent to a
metro area”; ERS, 2003). Site 1 is a small pediatric office situated in its own free-standing
building. This site employs three physicians, six nurses, and one office manager.
Site 2. Site 2 is located in a city with a population of ~13,400 and a county population of
~58,900 with a designated RUCC code of “3” (i.e., a county in a metro area of fewer than
250,000 population”; ERS, 2003). Site 2 is a small pediatric office situated on the local hospital
grounds. This site employs three physicians, five nurses, and one office manager.
Site 3. Site 3 is located in a city with a population of ~45,000 and a county population of
~153,000 with a designated RUCC code of a “3” (i.e., a county in a metro area of fewer than
12

250,000 population; ERS, 2003). Site 3 is a large pediatric office situated in a large medical
complex. This site employs eight physicians, 12 nurses, two nurse practitioners, and one office
manager.
Procedure
All study procedures were approved by the East Tennessee State University’s (ETSU)
Institutional Review Board as well as review boards for specific primary care sites where
applicable. During all data collections periods, all clients at the three pediatric primary care
facilities were approached to participate in the research study. Each presenting child’s caretaker
was asked if he or she would like to participate in the study. Those willing to participate were
given a packet that included 1) a letter describing the study, 2) consent form, 3) a demographic
questionnaire, 4) the Pediatric Symptom Checklist (PSC), and 5) an attached envelope.
The caretakers were asked to complete the demographic questionnaire and the PSC to
assess their psychosocial concerns regarding the child whom they have brought to the clinic. If
caretakers presented with an appointment for two children, they were told to complete each
research packet based on each child’s specific situation. The questionnaires required an
approximate 5-minute completion time. Caretakers were instructed to place their completed
questionnaires in an envelope that was provided and put in a designated drop box labeled East
Tennessee State University within the waiting area.
Data collection occurred in three waves differing slightly in methodology. During the
first wave, the front desk worker invited client’s caretaker to complete the packet in the
waiting room at check-in. During the second wave, nurses invited presenting client’s
caretaker to participate in the study while waiting on the physician or nurse practitioner in
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the exam room. During the third wave, researchers (i.e., psychology undergraduate and graduate
students and faculty) situated in the waiting room approached each client’s caretaker presenting in
the pediatric primary care facility and invited him or her to participate in study. For
all caretakers providing consent, designated primary care personnel assisted in reviewing
medical charts. This procedure was completed during waves “2” and “3” only. Specifically,
designated personnel collected the child’s height, weight, date of evaluation, date of birth, and
verification of gender. This information was used to calculate standardized BMI z-scores (zBMI) using gender-and-age-specific 2000 CDC growth charts.
Measures
Demographic Questionnaire. A demographic questionnaire (See Appendix) was created
by the investigators to assess child’s age, date of birth, gender, relationship to the child (i.e.,
mother, father, or other), county of residence, zip code, and parental education. For analyses,
child’s age was divided by preschool (i.e., 4-5 years of age) and school age (i.e., 6-18 years of
age). Also, parental education was classified into two groups: 1) those with a high school degree
or less and 2) those with some college or more. The questionnaire also assessed if parents ever
talked about their concerns to others. The participant was instructed to check all that apply:
teacher, pastor, close family members or friends, child’s doctor, a counselor or therapist, or other.
Regarding the county of residence, each participant’s county of residence was given a RUC code
that corresponds to its rurality.
Psychosocial Concerns. The Pediatric Symptom Checklist (Jellinek, Murphy,
& Burns, 1986) is a screening instrument completed by caretakers designed to recognize
psychosocial concerns among children ages 4-18 in primary care settings (See
Appendix). The PSC consists of 35 items evaluated as “Never”, “Sometimes”, and “Often” and
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scored as “0”, “1”, and “2”, respectively. For preschool children (i.e., 4-5), a score of 24 or
higher signifies psychosocial dysfunction and for school-aged children (i.e., 6-18), a score of 28
indicates psychosocial dysfunction (Little et al, 1994; Pagano et al, 1996). If four or more
questions are unanswered, the instrument is considered invalid. The PSC also contains all
questions comprising the PSC-17 subscales measuring internalizing, externalizing, and attention
behaviors. The PSC is considered to be a valid and reliable measure with test- retest reliability
ranging from r = .84 - .91 (Jellinek et al., 1988) and strong internal consistency (Cronbach alpha
= .91) (Murphy et al., 1996). For the PSC subscales, the internalizing, externalizing, and
attention measures yielded internal consistency scores of .72, .82, and .71, respectively
(Borowsky, Mozayeny, & Ireland, 2003). For the current study, Cronbach alphas were .94, .72,
.79, and .78 for the total score, internalizing, externalizing, and attentional subscales,
respectively.
Pediatric Overweight. Weight status was determined by retrieving height, weight, date of
birth, gender, and date of evaluation from the child’s medical chart. For children, BMI is age
and gender specific, so the child’s gender, date of birth, and date of evaluation was used to
calculate a percentile using the CDC Growth Charts (CDC, 2000). The height and weight
closest to the date of survey administration served as an index for weight status. Also, the exact
z-scores for each child’s BMI were calculated by using the formula: (measured value-average
value in the reference population) divided by standard deviation of the reference population. The
standard for interpreting the BMI-for-age cutoffs was: >95th percentile is obese, 85th to < 95th
percentile is overweight, <85th to 5th percentile is healthy weight, and <5th percentile is
underweight (CDC).
15

CHAPTER 3
RESULTS
Six hundred twenty-eight caretakers of children seen in one of three primary care sites
serving rural Appalachia participated in the data collection process between January 2008 and
May 2009. Thirty-eight forms were deemed invalid because 1) child’s age did not fall in the
4-18 age range and 2) four or more questions were unanswered on the PSC. Of the 590 eligible
participants, 290 (46%) caretakers gave consent to access child’s medical records to obtain
anthropometric data. Because of missing data in the primary care sites‟ record system or
transferred medical records, an additional 55 participants were eliminated, leaving the total
sample for weight status analysis at 235 (37%).
Demographics
Demographic characteristics are summarized in Table 1. The mean age of children was
slightly over 9 years of age. There was a higher frequency of mothers sampled with at least
some college education than those with only high school education. However, there was a
slightly higher frequency of fathers sampled with only high school education than fathers with at
least some college education. A majority of parents sampled have sought some form of help for
behavioral concerns regarding their child. Slightly more participants sampled reside in counties
with a designated RUC code of “3”, while the remaining participants reside in counties with a
RUC code of “6” or greater.
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Table 1.
Demographic Characteristics of Participants (n = 590)
Age, n (%)
4-5 y
6-18y
Gender, n (%)
Male
Female
Wave, n (%)
Wave 1
Wave 2
Wave 3
Primary Care Site, n (%)
Site 1
Site 2
Site 3
Primary Care Site RUC Code, n(%)
Code 3 (i.e., counties in metro areas of < 250,000)
Code 6 (i.e., counties with urban population of < 19,999)
Participant’s County of Residence RUC Code, n (%)
Code 3 (i.e., counties in metro areas of < 250,000)
Code 6-8 (i.e., counties with urban population of < 19,999)
Responder (i.e., Who completed the screening?), n (%)
Mother
Father
Other
Highest grade of parent education, n (%)
Mother
Did not complete high school
Completed high school
Some college or college graduate
Post college
Father
Did not complete high school
Completed high school
Some college or college graduate
Post college
Parents - Sought help for child concern, n (%)
Total
Yes
No
Parents seeking help by means of…
Teacher
Pastor
Family or Friends
Child’s Physician
Counselor or Therapist
Other
Note. Percentages may not equal 100% due to missing data.
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123(20.8)
467(79.2)
208(35.3)
220(37.3)
161(27.3)
222(37.6)
207(35.1)
240(40.7)
84(14.2)
266(45.1)
350(59.3)
240(40.7)
333(56.4)
218(36.9)
511(86.6)
45(7.6)
34(5.8)

27(4.6)
243(41.2)
244(41.4)
39(6.6)
66(11.2)
254(43.1)
153(27.6)
45(7.6)

466(79)
124(21)
326(55.3)
65(11)
323(54.7)
370(62.7)
149(25.3)
16(2.7)

Prevalence of Psychosocial and Overweight
Twenty-two percent of the eligible children exceeded the criteria for clinical significance
on the PSC with significantly higher PSC scores among males (M = 18.50, SD = 12.24) than
females (M = 14.43, SD = 10.75), t (426) = 3.66, p < .01. School-age children (M =17.66, SD
=12.43) were significantly more likely to have clinically significant PSC scores than preschool
age children (M = 14.15, SD = 9.80), t (588) = -2.91, p < .01. Less maternal education and less
paternal education were significantly associated with higher child PSC scores, t (551) = 2.42, p
<.05; t (526) = 4.30, p < .01, respectively. Also, PSC scores differed significantly among parents
who have sought help (M = 19.11, SD = 12.05) versus parents who have not sought help for their
child’s behavior (M = 8.73, SD = 7.48), t (588) = -9.13, p < .05. t-tests results of demographic
variables and PSC scores as well as standardized BMI are summarized in Table 2. Among
children with anthropometric measures available, approximately 53.2% were overweight or
obese.
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Table 2.
t-test Results Comparing Demographic Variables with PSC Scores and z-BMI.
PSC Total Score
z-BMI
Age
4-5
14.15+9.80**
1.20+1.53
6-18
17.66+12.43**
1.00+1.34
Gender
Male
18.50+12.24*
1.03+1.45
Female
14.43+10.75*
1.05+1.31
Mother Education
High School or less
18.15+12.48*
1.03+1.46
Some College or more
15.69+11.44*
1.04+1.32
Father Education
High School or less
18.51+12.26**
1.03+1.42
Some College or more
13.98+11.11**
1.07+1.38
Primary Care Site RUC Code
Code 3 (i.e., Site 2 and3)
17.56+12.20
1.00+1.53
Code 6 (i.e., Site 1)
16.00+11.69
1.09+1.18
Participant’s County RUC Code
Code 3
17.56+12.18
1.00+1.56
Code 6-8
15.99+11.67
1.08+1.20
Sought Help
Yes
19.11+12.05**
1.00+1.43
No
8.73+7.48**
1.21+1.15
Note. * p<.05. ** p<.01.
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Relation Between PSC and z-BMI.
Results of bivariate analyses between PSC scores and z-BMI are shown in Table 4.
There were no significant correlations between total PSC scores and z-BMI. However, PSC
scores on the Attention subscale and z-BMI yielded a significant negative correlation with
higher attention problems correlating with lower z-BMI, r (220) = -192, p < .01. An
independent samples t-test revealed significant differences for z-BMI between participants with
clinically significant (M = 0.71, SD = 1.29) and nonsignificant PSC scores (M = 1.14, SD =
1.29), with clinically significant scores associated with lower weight; t (233) = 2.02, p < .05.
Children who were overweight or obese (M = 17.33, SD = 11.46) did not have significantly
higher PSC scores than those children of a healthy weight status (M=17.69, SD=12.64), t (223)
= .43, p > .05. Prevalence rates of clinically significant PSC scores among underweight, healthy
weight, overweight, and obese children are reported in Table 3.
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Table 3.
PSC and Weight Status Descriptive Data
Total PSC
Mean + SD
Range
Subscales
Internalizing
Mean + SD
Range
Externalizing
Mean + SD
Range
Attention
Mean + SD
Range

16.93 + 12.01
0-57

2.06 + 2.26
0-10
3.27 + 3.09
0-14
3.71 + 2.95
0-10

Clinically Significant PSC*, n (%)

126(21.4)

Clinically Significant subscales, n(%)
Internalizing Subscale
Externalizing Subscale
Attention Subscale

88(14.9)
92(15.6)
117(19.8)

Weight Status
z-score BMI
Mean + SD
Range

1.04 + 1.38
-4.97-4.63

Weight Status, n (%)
Underweight, <5th percentile
10(4.3)
Clinically Significant PSC Scores
5(9.3)
th
th
Healthy Weight, >5 percentile & <85 percentile
100(42.6)
Clinically Significant PSC Scores
24(44.4)
th
th
Overweight, >85 percentile & < 95 percentile
35(14.9)
Clinically Significant PSC Scores
9(16.7)
th
Obese, >95 percentile
90(38.3)
Clinically Significant PSC Scores
16(29.6)
Note. Percentages may not equal 100% due to missing data. n=590 for Total PSC Screening
Forms. n=235 for Total Participants with Weight Status Data. * Clinical significance was
determined by the following cutoff scores: PSC Total (ages 4-5: >24; ages 6-18: >28),
Externalizing Subscale (>7), Internalizing Subscale (>5), Attention Subscale (>7).
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Table 4.
Intercorrelations Among Study Variables
1
2
Total PSC
-.778**

3
.812**

4
.813**

5
-.053

Internalizing

.778**

--

.467**

.477**

.052

Externalizing

.812**

.467**

--

.629**

-.003

Attention

.813**

.477**

.629**

--

-.192**

z-BMI

-.053

.052

-.003

-.192**

--

Note. 1. Total PSC. 2. Internalizing. 3. Externalizing. 4. Attention. 5. z-BMI. * p<.05. **p<.01.
Exploratory
As demonstrated in Table 2, there were no significant differences in z-BMI or PSC scores
based on participant’s and primary care site’s RUC code . Because of the uniqueness of each
primary care site, further analyses were conducted to examine whether differences existed among
participants z-BMI and PSC scores for each site. A one-way analysis of variance (ANOVA) was
used to test for PSC score differences among the three primary care site. PSC scores differed
significantly across the three sites, F (2, 587) = 4.55, p = .01. Tukey post-hoc comparisons of the
three primary care sites indicate that Site 3 (M = 18.49) yielded significantly higher PSC scores
than Site 2 (M = 14.631), p = .03. Also, Site 3 yielded higher PSC scores than Site 1 (M=16.00), p
=.05. A one-way ANOVA used to test for z-BMI differences among the three sites yielded similar
results with significant differences across the three sites, F (2, 232) = 3.73, p = .03. Tukey post-hoc
comparisons of the three sites revealed that Site 2 (M = .37) yielded significantly lower z-BMI
scores than Site 1 (M = 1.09), p = .04, and Site 3 (M = 1.16), p = .02.
Because several demographic variables were significantly associated with higher PSC
scores, an analysis of covariance (ANCOVA) was used to compare total PSC scores and a
child’s weight status (i.e., underweight, healthy weight, overweight, and obese) while controlling
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for parental education, gender, age, and parental help seeking behavior. Assumptions evaluated
and met for the ANCOVA were homogeneity of slopes, covariances, and normality. The
homogeneity of covariance assumption using a Levene’s test indicated that error variances were
not significantly different across weight status groups, F (3, 220) = .671, p = 06. The
homogeneity of covariance assumption is met. There was no significant effect of weight status on
PSC score after controlling for father and mother education, gender, and age, F(3, 215) = .520, p
> .05.
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CHAPTER 4
DISCUSSION
Prevention and intervention attempts in primary care may benefit by understanding the
relation between psychosocial concerns and weight status. This is especially important in rural
areas where mental health disparities are abundant and childhood overweight is rampant (Gamm
et al., 2003). Pediatric primary care is “the de facto” mental health service in these areas (Reiger
et al., 1993); thus, uncovering trends in this important setting may have important
prevention/treatment implications. In the present study, an examination of prevalence rates of
psychosocial concerns in pediatric primary care serving rural residents was examined, as well the
relationship of these concerns to a child’s weight status.
Approximately 21.4% of children sampled in three pediatric primary care facilities
serving rural Appalachia were identified by the PSC as having a clinically significant behavioral
health concern. This rate is similar to the one other study that assessed children in rural primary
care (Cooper et al., 2006) and higher than national samples (Jellinek et al., 1999). Thus, this
finding supports the limited pool of research suggesting that rural children have higher rates of
psychosocial concerns (Costello et al., 1996).
In addition, in the available sample of BMI data used in the present study, over 53% of
the children were identified as “overweight” or “obese”. While this statistic should be
interpreted with caution as it does not include all participants, it does indicate a large number of
children presenting in these clinics may be overweight thus at-risk for a numerous physical and
psychosocial health concerns (Dietz, 2004; Erermis et al., 2004). This rate is not as
surprising given that other rates of overweight and obesity among school-aged children residing in
rural areas range from 30%-49% (e.g., Crooks, 2000; Felton et al., 1998; Krummel, Farmer, &
Semmens, 2006) and is much greater than national child and adolescent prevalence rates
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of 17%-18% (Ogden, Carroll, & Flegal, 2008).
Findings in this study were not consistent with previous research indicating greater
weight associated with higher rates of psychosocial concerns (Zametkin, Zoon, Klein, &
Munson, 2004). In fact, the present study found the opposite trend where children identified as
having clinically significant behavioral concerns were more likely to have a lower z-BMI than
those with nonsignificant behavioral concerns. Specifically, children with lower z-BMI tended
to have more attention problems. While these findings are not in line with the authors’
hypotheses, there are several explanations for this contrast. First, attentional difficulties were the
most prevalent behavioral concerns documented in this study with approximately 20% of the
children sampled having clinically significant attentional difficulties. This is in line with
previous literature citing attentional difficulties as a leading behavioral health concern in primary
care (Brown et al., 2001). Thus, these children may be treated with prescription stimulants to
help counteract attention problems. In fact, one study found that PCPs prescribe 88% of all
children carrying a diagnosis of ADHD stimulant medication (Wolraich et al., 1990), as well
children living in mostly rural or mostly urban areas are more likely to be prescribed stimulant
medication for attention problems (Cox, Motheral, Henderson, & Mager, 2003). The primary
side effect of stimulant medication is decreased appetite and weight loss (Schertz, Adesman,
Alfieri, & Bienkowski, 1996). While the PSC does not assess for ADHD, just attentional
difficulties, and this study did not assess for each participant’s medication regime, this
theoretical explanation if based on the relationship between the endorsed attentional items on the
PSC and the participant’s low weight status.
Second, because of the rising childhood overweight rates in rural America with
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some rates approaching 50% (Felton et al., 1998), overweight children are quickly becoming the
“norm”, rather than the minority. Thus, overweight children may be provided with more support
and nurturance and less ostracism in rural areas where obesity rates are high. Because
stigmatization has been cited as a potential cause of psychosocial difficulties (Puhl & Latner,
2007), one may postulate that an overweight child not living in a stigmatized environment
(e.g., rural areas) will be less likely to develop psychosocial concerns.
Third, the PSC may not measure the specific psychosocial concerns overweight children
experience. For example, stigmatization (e.g., teasing, bullying), poor body image, and low selfesteem are the most robust factors associated with psychosocial difficulties among children with
overweight (Zametkin, Zoon, Klein, & Munson, 2004). While the PSC is a valid and reliable
measure for overall psychosocial concerns, it may not tap into these specific factors surrounding
the psychosocial difficulties among overweight children.
No significant relationship between weight status and psychosocial concerns with regards
to the RUC coding system was found. This may be due to the limited range of rurality included
in this study. Another possible explanation for the lack of significance across rurality is the
Appalachian culture. Because all three primary care sites are located in central Appalachia,
individuals residing in this area possibly maintain similar values and practices toward healthcare
and well-being. Thus, participants may be prone to respond and present similarly across the
central Appalachian region.
However, individual primary care sites did differ in the amount of clinically significant
psychosocial concerns as well as percent of overweight. Patterns for both z-BMI and
psychosocial concerns among the primary care sites were comparable in that Site 3 yielded the
most psychosocial concerns as well as higher z-BMI scores; Site 1 followed; and Site 2
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possessed the fewest psychosocial concerns and lowest z-BMI scores. This finding suggests the
primary care sites may attract different clientele exclusive to variables used to calculate RUC
codes. For example, clients may visit these practices based on their location. Each primary care
practice is positioned differently. For example, Site 2 is situated in a hospital setting, while Site
1 is a free-standing private practice and Site 3 is housed within a large multiplex office facility.
Potential limitations to this study include lack of generalizability to other pediatric
primary care facilities, especially among those located outside of the Appalachian region and
those not serving rural residents. There are several methodological issues with this study. First,
all data, including weight status data, would have been collected in all three waves; however, this
was only done so in the second and third wave of data collection. Also, because in each wave a
different method of approaching the participant was used, this may have had an effect on
individuals consenting to participate in the study. Second, there were a number of participants
giving consent for anthropometric measures in which the primary care site did not have the
needed data to calculate z-BMI (i.e., height, weight). Thus, a possible explanation for this is that
PCPs do their best with the time given to take intervention and prevention measures; however,
PCPs may resort to “eye estimations” to assess a child’s weight status. If a child looks overweight
or obese, he or she may be much more likely to be weighed and have his or her height measured
than those of healthy weight. Thus, this practice could skew the percentage of overweight
children in this study’s sample. Another possible explanation for this study’s high overweight
prevalence rate is that parents with children who are overweight or obese may have been more
willing to participate in a study examining weight factors than those parents with normal weight
children. Finally, another methodological limitation to this study is the small sample size of Site
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2 in relation to the other two primary care sites used in this data collection process. However,
given that it was the smallest practice sampled, it makes sense that this site would yield a smaller
sample size than the larger practices used in this study.
While a number of studies have noted the prevalence rates of psychosocial concerns and
overweight among children, few studies have focused on documenting these rates in a primary
care setting serving rural areas. Given the health disparities among rural residents and their use
of primary care, this important setting acts as a treatment center for not only physical health
problems but also for psychological, behavioral, and developmental concerns. Future research
focusing on tracking patterns of presenting behavior and health concerns can lend support for the
development of brief interventions and integrated care. The current study brings attention to the
high prevalence rates of psychosocial concerns presenting in primary care serving rural areas as
well as childhood overweight. Also, this study sheds light on potential confounds (i.e.,
underweight and attention difficulties) for examining prevalence rates among psychosocial
concerns and childhood overweight. Similar studies are necessary to understand how physical
ailments and psychological concerns are interconnected so PCPS can
treat patients more effectively and efficiently.
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